Probing interactions between the coagulants thrombin, Factor XIII, and fibrin(ogen).
Thrombin cleaves fibrinopeptides A and B from fibrinogen leading to the formation of a fibrin network that is later covalently crosslinked by Factor XIII (FXIII). Thrombin helps activate FXIII by catalyzing hydrolysis of the FXIII activation peptides (AP). In the current work, the role of exosites in the ternary thrombin-FXIII-fibrin(ogen) complex was further explored. Hydrolysis studies indicate that thrombin predominantly utilizes its active site region to bind extended Factor XIII AP (FXIII AP 33-64 and 28-56) leaving the anion-binding exosites for fibrin(ogen) binding. The presence of fibrin-I leads to improvements in the K(m) for hydrolysis of FXIII AP (28-41), whereas peptides based on the cardioprotective FXIII V34L sequence exhibit less reliance on this cofactor. Surface plasmon resonance measurements reveal that d-Phe-Pro-Arg-chloromethylketone-thrombin binds to fibrinogen faster than to FXIII a(2) and dissociates from fibrinogen more slowly than from FXIII a(2). This system of thrombin exosite interactions with differing affinities promotes efficient clot formation.